In [1] Feng and Rao showed how to improve a large class of algebraically defined codes by leaving out certain rows in the corresponding parity check matrices. In [3] Høholdt et al. formalized these new code constructions by describing a class of Fq-algebras known today as order domains. Consider a morphism (typically an evaluation map) from such an order domain to the Fq-algebra (F n q , +, * ) where * is given by (u1, . . . , un) * (v1, . . . , vn) = (u1v1, . . . , unvn). The two classes of codes C(δ),C(δ) ⊆ F n q are now defined by means of their parity check matrices. The rows in the parity check matrices being the image under ϕ of certain basis vectors for the vector space R. The codeC(δ) is the Feng Rao improvement of C(δ) and the minimum distance of the codes C(δ) andC(δ) is bounded by the order bound (the Feng-Rao bound). In the case of the order domain being of transcendence degree 1 one also defines the class of codes E(s) by means of their generator matrices. It is well-known that the class of codes E(s) from order domains of transcendence degree 1 equals the class of one-point geometric Goppa codes. What is obviously missing in the order domain theory is a generalization of the code construction E(s) to order domains of arbitrary transcendence degree and the introduction of a class of improved codesẼ(s). In this work we solve this problem and show how to estimate not only the minimum distance but all the generalized Hamming weights of the new codes. We first present our results in a setting more general than the order domain set-up. This set-up is due to Miura ([4] ).
An ordered pair (i, j), 1 ≤ i, j ≤ n is said to be well-behaving (WB) ifρ(bu * bv) <ρ(bi * bj ) for all u and v with
Theorem 1 Let G ⊆ B with #G = k be fixed. For t = 1, . . . , k the generalized Hamming weight dt of C(B, G) := span{b | b ∈ G} is at least equal to min{η(a1, a2, . . . , at) | ai = aj for i = j and {ba 1 , ba 2 , . . . , ba t } ⊆ G}.
The above result is related to a result by Shibuya et al. in [5] . Our result has the following advantages. First, the proof of the above theorem is almost trivial and our description is much simpler than the one by Shibuya et al. Second, we do not only deal with the minimum distances but deal with all the generalized Hamming weights. It is easily shown that regarding the minimum distances our result is at least as good as the result in [5] . Finally, from our description it is clear how to construct improved codes. These are the codesẼ(δ) in the following theorem.
Theorem 2 The minimum distance of E(s)
:= span{b1, b2, . . . , bs} is at least equal to min{η(i) | i = 1, . . . , s}. The minimum distance ofẼ(δ) := span{bi |η(i) ≥ δ} is at least equal to δ.
The reader familiar with order domain theory will recognize how to translate the above code construction to the order domain setting. It should be emphasized, that whenever the codes E(s) are one-point geometric Goppa codes (recall, all one-point geometric Goppa codes are of the type E(s)), then the above bound is an improvement to the Goppa bound and the codesẼ(δ) are obviously improved one-point geometric Goppa codes. If R is a finitely generated order domain then by [2] R is of the form R = Fq[X = (X1, . . . , Xm)]/I and we may w.l.o.g. assume that the order function is a weight function ρ : R → N r 0 ∪ {−∞}. Here r is the transcendence degree of R. In the following we will assume that a description R = Fq[X ]/I is known and that the map ϕ : R → F n q is of a particular simple form (to be described below). By [2] the weight function ρ defines a generalized weighted degree monomial ordering ≺w on the set of monomials in X1, . . . , Xm. Let J := I + X We haveη(i) = #{bj ∈ B | ρ(bj ) − ρ(bi) ∈ ρ(B)}. We can show that whenever ∆(J) constitutes an m-dimensional box the designed parameters of the sequence of codesC(δ) related to R is the same as the designed parameters of the sequence of codesẼ(δ). When ∆(J) is not a box it can happen that the sequences of parameters are not the same.
